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Gardners Meadow is one of several Sn-base metal occurrences in the southwestern Meguma terrane hosted by 

metasedimentary rocks, in this case the Goldenville Group, rather than within or proximal a progenitor granite. The 

occurrence is significant due to its ca. 360 Ma age, as constrained by Re-Os dating of molybdenite associated with 

sphalerite-fluorite mineralization, which contrasts with the more important ca. 380 Ma lithophile-metal mineralization in the 

Meguma terrane, such as the East Kemptville Sn deposit. Mineralization (to 1% Zn, 1% Cu, 0.45% Sn, anomalous In) 

occurs within quartz veins and garnet-rich layers of the metasedimentary host rocks. Isotopic data (O, S, C) and fluid 

inclusion microthermometry are used to constrain the PTX conditions of the mineralizing event which also has implications 

for regional metallogeny in the SW Meguma terrane at this time. Isotopic data for vein assemblages (350 to 400 °C) indicate 

δ18OH2O = 2.3 to 5.1‰ for quartz (n=5), δ34SH2S = 5.5 to 6.6‰ for pyrrhotite-sphalerite (n=3), and δ13CH2CO3 = -9.6 for calcite 

(n=1). Fluid inclusion studies indicate three fluid types occur, two aqueous (L-V, L-V-Halite) and a much less abundant 

aqueous-carbonic. An unusual textural feature of the inclusions is both the abundance and varied nature of decrepitate 

textures present. The L-V aqueous inclusions have salinities of 7 to 23 wt.% eq. NaCl + CaCl2, with X(Na/(Na + Ca)) 

between 0.15 and 0.5–0.9, whereas the L-V-H inclusions have salinities of 31 wt. % eq. NaCl. Evaporate mound analysis 

indicate two fluid compositions occur, one Na-K and the other Na-K-Ca. The aqueous inclusions have Th values of 115 to 

270 °C, whereas the L-V-H types homogenize via V bubble disappearance at 200 °C and indicate a minimum entrapment P 

of 1500 bars. The carbonic inclusions, with XCO2 = 0.01–0.07, have salinities of 7 to 11 wt. % eq. NaCl and Th values of 250 

to >290 °C. Collectively these data suggest ascent at ca. 360 Ma of a moderate-salinity aqueous, magmatic-derived fluid to 

near 4.5 km depth (PH2O = 1.5 kbars); subsequent exchange of this fluid with the wall rock is considered responsible for its 

Ca-rich nature, carbonic chemistry, and depleted δ13CH2CO3 signature. Incursion and mixing of a surficial fluid, likely meteoric 

water, with the magmatic fluid is inferred from both the δ18OH2O values (2–5‰) and lower salinities. The abundant fluid 

inclusions decrepitate textures indicate a later PT event affected the area which we suggest is the ca. 300 Ma Alleghanian 

orogenic event.  
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